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ABSTRACT 

Presented is a reivieir of linguistic research on 
children's acguisition cf sore/less, sase/different, big/little, 
long/short, and sisilar relational and diaensional terms. The review 
illustrates that children's seanings for vords differ fros adult 
seanings. The nature and findicgs of s€veral research projects are 
discussed and it is concluded that ;irhile there are sany Ij^mitations 
to the studies reported, there are several general and specific 
trends vorth ncting. Children's first meanings for tervs can be 
vieired as incomplete and incorpcrating additional features as part of 
their leaning that are not part of adult seanings. Teachers of young 
children should be airare of the many di/erse situations in ifhich 
tens are^used, and should listen sore to children in natural 
language cocteits where they eihibit spontaneous use of tens. The 
stated purpose of this paper is to esfhasize the need for satbenatics 
education research that fccuses on lingusitic variables as ifell as 
cc^citive cncs. (HPt 
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Abstract 



A review of the linguistic research on children's acquisition of DOre/less, 
satte/different > and some dimensional adjective? illustrates that children's 
meanings for words differ from adult meanings* The purpose of this review is 
to emphasize the need for mathematics education research that focuses on 
linguistic varia|)les as well as on cognitive ones. 
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Dimensional Tenss in Children *s Language 

The purpose of this paper is to acquaint mathematics educators with some of 
the linguistics research on children's acquisition of relational and dimensional 
adjectives* This review of literature is intended to emphasize the necessity of 
attending to children's meanings for words when investigating children's mathe- 
matical concepts* This review will show that the results of investigatj^ng young ^ 
children's meanings of terms such as more/ less * same/different > big / little and 
lonfi; / sh o rt illustrate that chlldn^n do not have adult meanings for vords* This 
means that the usual assumption made when tw adults are speaking cannot be made 
when one of the parties is'aTyoung child* This assumption is that both speaker 

— and^4st«ner have approxima^ly^4ie same meaning? for the words being used* These 

studies also show that it sometimes takes years before children's first^^^meanings 
for words develop into complete adult meanings* To the intervening time the 
chlldiirti's neanings for words change; sometimes in the direction of the adult 
meanlogt but at other times there appears to be a loss of parts of the meaning of 
a word that had previously been acquired* * 

Relational and dimensional adjectives were chosen to demonstrate development 
of word meaning in young children since they are consistently used In most Fiagetian 
conservation studies. Decisions as to children's cognitive level seem to be based 
on the assucpt^p^i, that children have the same meaning for the terms more , same , 
longer, etc* as do the adult investigators* The validity of decisions as to chil- 
dren's cognitive development must be questioned when the children's meanings of 
the relevant relational and dimensional terms, as well as other key te'^ms are not 
also investigated. Failure on conservation tasks may indicate that children can't 
Conserve, lack lexical knowledge, or both* 

ERIC tu. 4 



\ 

Relaticaal and Dimensional Terms 

3 

Consider the foll-^^ing child's responses to the standard conservation of 
length task where two identical sticks of equal length are .ccapared and-^hen one 
is moved forward; 

Examiner'' (E): (Shows Ruf C4;6) two sticks the saae length with their 
extremities facing each ether*) "Are they the sane length or is 
one longer than the other?" 

Ruf; "Th^'re the same length*" 

E; (Moves one stick foi^rard 1 or 2 cm*) "Are they the same length 

or Is one longer than the other?" 
Rufi "It's bigger because you pushed It* The stick isAonger" (Piaget, 

Inhelder, & Szeoinska, 1964» p* 95)* 

What are Ruf 's meanings of the words length , bigger , and longer in this 
* 

exchange? There Is no way to tell from the information given* Can it be assumed 
that Ruf has the full adult meaning of these teres? What are other possibilities? 
Ruf mlghti be associating the terms length , bigger , and longer only with some 
notlon-of-Wl*ej-or he might be using bigger and longer as siTaonyms* Another possi^ 
billty is^ Ifiat Ruf could be using bigger and longer as synonyms for big and, long* 
Theaf^ossfflbillties can be supported by research results to be presented in this 
paper* * TheV.point Is that it Is difficult to detennlne the child*s meanings of 
these terms from these* ffew statemcrits* This discussion is intended to raise sor;e 
questions in order to emphasize the need to investigate chilcren^s meanings of 
terms when Investigating their conceptual development or the development of their 
mathematical concepts* 

\ Once mathematics educators decide to investigate word c?^ing» an important 
consideration is designing research protocols that will be free of task vari- 
ables as possible* Some of the studies reviewed in tbis pap^r have be«n 
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criticized because of. certain aspects of their design* The investigation of chil- 
dren's acquisition of word meaning is a new field with much of the research having 
taken place In the last ten years* Hence researchers in this area are in the 
process of developing effective resear'^h strategies* In order tp^ aid cathesatlcs 
educators who wish to begin to do research in this area quest|jhns as to research 
design raised by later investigators and myself will be includecK in this paper. 

The following review of the literature will be organized by the ten::s being 
investigated: more/less , saiae / diff erent , and thg dimensional adjectives* Each 

of these sections will have two subdivisions: a) a discussion of the meanings of 

» * 

the terms and other linguistic characteristics that have been explored as being 
relevant to children's acquisition of these terms and b) the results of some of 
the research on children's meanings of these ternis* 



^ More/Less 



Meanings of More/Less 

Refeearchers who hive investigated children's meanings of more and less have 
^\ atteo^ed to describe the adult meanings of these terms* They have also identi- 
fied what appear to be some linguistic characteristics of these terms that might 
be related to their order of acquisition* 

Morcf is the comparative form of the adjectives much and many * Much refers to 
amount and many to number* Less is the comparative form of the adjective little * 
Little can nean small in amount or number* Hance more and les s can be used in 
comparisons of both discrete units and continuous quantities. 

More and l ess denote quantitative relations in the sense of "greater than" 
and "less than"* As relations more and less are both irreflexive, ass>Tietrical, 
and transitive* Beilin (1975) states that these relational properti^ss are more 
like the properties of first and second than those of one and two* Hence he 
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classifies them as^ordinal nuiEber^words rather than as cardinal number-words 
even though they apply to both series and classes* 

Oppositeness of meaning is an important semantic relation between terms* 
Lyons (1968) describes three types , of oppositeness: complementarity, antonymy, 
and converseness* He states that two terms ^re complementaries if "the denial 
of the one implies the assertion of the other and the assertion of the one 
implies the denial of the other: Oy and xO/vy" (p, 461)* Two terms are 

antonyms when only the second of these implications holds* More and l e s s are 
antonyms since: A is more than B implies the denial of A is less than B ; but 
the denial of A is more than B d^es not imply that A is less than B , for 
A equals B is another possibility* 

¥ 

In pairs of antonyms one term Is usti^lly considered to be semantically 



( 



"marked" in terms of the other term in the pair* The "unmarked" term is the 
one that can be used in both a nominal and a contrastlve sense* For the pair 
mu ch/ little , much Is unmarked and little is marked* In the question "How much 
money do you have?" mgch has ^ nominal (neutral) meaning referring to amount 
in general* The Question does not imply that you have a great deal of monay, 
but simply asks for the amount* Whereas the question "How little money do you 
have?" is contrastive, the implication is that you have little money (H, Clark, 
1970)* 

Markedness is often related to another linguistic characteristic, polarity* 
Lyons (1968) discusses this relationship for certain antonyms: 
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The fact chat the distinction between antonyms is neutralized in' 

certain syntactic positions contributes » no doubt » to our feeling 

that one antonym has a *positive*» and the other a 'negative*-^ 

polarity* We tend to say that sraall things 'lack size' rather than 

large things 'lack smallness'* And. in general, the 'unmarked' 

antonym is used for what is felt as *more than', rather than 'less 

1 

than'', the norm Cp* 467)* 

Markedness and polarity pl3y a ve^y important role in the research to be 
presented* E* Clark Cl973a, 1973b, 1975, 1977b) has predicted lhat children 
will first acquire the meaning of the positive, unmarked term in a p&ir of 
antonym's because it is lingui<?tically less complex* She further predicts that 
when children first begin to use the marked, negative term they treat it as 3 
synonym of the unmarked term* Some of the studies reported in this paper form 
part of the basis for this theory; and others were undertaken to prove or 
disprove Clark's hypothesis* 

One theory of linguistic meaning is based on the notion that each word is 
a collection of basic ^elements of meaning called ^'semantic markers'* or ^'semantic 
features*' (See Katz £< Fodor, 1964)* In this theory antonyms share all semantic 
features except for the contrasting value of polarity* In order to dif fereo- ^ 
tiate between antonyms the child -needs to attend to this one difference* 

More differs from legs in another way in that it is ambiguous* It can 
have an "addition'^ sense as well as a "comparative" sense* One can say "Give 
.me some more" but not "Give me some less"* 

Donaldson and Wales (1970) and Harasym, Boersma, and Maguire (1971) claim 
that making a judgment of more or less requires two levels of judgment* The 
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first requires that 3 judgment of dlff.erence be made» which Is a qualitative 

\ comparison; "Are they the same or differentT*' The second judgment, a quanti- 

^ tatlve comparison. Is made only If differences are seen* This second Judg^&nt 

is a decision as to the relative magnitude or direction of the difference. 

The adjectives more/ less are used In many diverse situations* Identifying 
these situations has been important in order to design research t;^ks th£C cill 
help to uncover children*s meanings of these terms* Donaldson and Balfour 
(1968) offered the following analysis; . ^ ' 

'1. More/ less may apply to discrete units or to continuous quantities* 

More/less may, be used to compare one entity across time, two entities 
at a given point In time» or two entitles across time* 

3* When compairlng two entitles across time various types of changes may 
or may not take place* When change occurs either one or both of the entitles 
may change. If both change^ both may increase or decrease^ or one may Increase 
and the other may decrease* In the latter case the changes may be related or, 
independent* They are related If a transfer is made from one entity to the 
other. The results of a change may or may not require a change in the izitial 
judgment* The directions of the change may or may not be In accord ulth the 
final state of the two entities relative to one another* 

4* X^en change occurs the person making the comparative Judgnient may or 
may not make the change himself* 

Other possibilities for change involve changes In Irrelevant variables 
. coupled with changes in quantity or occurring without them* 

\ 
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Some ofx^these situations artfinore complex than others* Some tiie studies 
reported in the ne3<:t section investigate children's meanings of more/less in 
only one of these situations and^ some across many diverse situations* 
Research on Children's Meanings of More/Less 

^ ■ 

Many of the first studies of children's meanings of more/less wer€ conducteS 
f * ^ 

in the context of investigating Piagetian conservation of n\imber tasks* As a 
result it is somewhat difficult to interpret the results in terms of children's 
meanings of more and less * For example, MeHler and Bever (1967) first had 
children agree that two rows of four clay pellets had the sane i^uinber* They 
then added two clay pellets to one of the rows^of four and at the sam« time 
made that row shorter than the other tow of four. , TWo-year-olds did best on 
this task with scores decreasing for each age group reaching a niniiaum in older 
3-year-olds > with the 4-year-olds then showing an increase in performsDce* 
They conclude from these results **that the inability to conserve quantity 
is a temporary phase in the developing* child" (p* 158)* Th^ also imply that 
the childreti that selected the row of six clay pellets understood the relational 
sense of more* Beilin (1968) disagrees that children as young as 2 to 4 years 
of age understand the relational sense of more* Beilir claiJDs that the children 
were choosing the correct set because they saw more pellets added to the set* 
It is generally accepted that the "addition" sense of more is ^earned orior to 
the "comparative" sense* Weiner (1974) reports Bloom's (1970, 1973) ciscovery 
that young c Idren (12^23 months), first used more when an object (or event) 
reoccurred after it had disappeared (or ceased) and to indicate another instance 
of an object that was already in the child's presence* These seem to be related 
to the adult meaning of more in its "addition" sense* 

io 
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In order to support his criticism of Mehl«r and^Bever's (1967) inttrpre- 
^ tat ion of their results Beilin (1968) ^designed a study to test 3- and 4-year- 
olils* ability to deal with more (a) in the additive sense of lax^te of > (b) in 
the relational sense or more than in a static situation* and (c) in ttienort 
than sense when there was a transfonnation. The addltiv.tty concept aor^ of it 
^e only one that showed a positive age trend where the coxsrect ffSpCQtas Mre 
greater than chance. Beilin*s results were contrary to those of Hehlar and 
.Bevar (1967>» but Beilin did not include 2-year-olds ,in his 0tvds. lo. f at poosa 
^ to Beilin*s criticism Bever» Mehler» and Epstein (1968) replicated tha MeliUr \ 
and Bever (1967) study' making a crucial change, this tine they did cot' allow . 
the children to observe them ^d^ the pellets and rearrange the T<ftf wLth wore * 

Their results were similar to those of the original study. The caln coactn^ 

** 

of these three studies was ascertaining if very young children could Consar^a 
nuniber* Because the term more wa^.used in the questions asked» the rasearchfra 
made claims as to children*s understanding of more in a relational $aose. Yet^y 
so niany variables were involved* it is very <fif ficult/to ascertain l£ the 
children were responding to the term more or if tthey had perceptual preferences 
for one type of arrangenent over the other* ^ 

Donaldson ^nd Balfour (1968) conducted the first study, that directed 
Solely toward discovering children *s oeaning of more and less in ooil^rehension 
tasks. Fifteen chiljlren aged 3;S to 4*;l-were presented irltH el^ht different 
stimulus situations for each term. Used in all situations were tno cardboard 
apple trees* eac)i having six hooks and twelve cardboard apples vbicK could be 
hung on the trees. Static and changing situations were used* SoaetioeS tbe 
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children were asked to judge a -change and sonieciines they were asked to sake a 
change* The most consistent findings was that childtfen were not differen- 
tiating l^ss^ froiii more* Directions and <Jv^stions containing the tern less 
were responded to in a way that would l>e correct for more * Only one child 
consistently, answered less questions with success* Overall there was incon- 
sistency in children'*s responses to both gore and less questions across tasks* 

As the tasks' became mor^ difficult children became confused* Donaldson and , 

* ^_ 

Wales (1970), in discussing the same study, report that in the active tasks 
* * ♦ 

children almost altvays added af^pl^s to the tree whether the directions of 

**Bake it so that there are mote (less) apples on this tree than on this one" 

* ^ 

(|>* 246) « contained TDore or less * 

* A second study was conducted six months later by Donaldson and Balfour 
with 14 of the sane children to discover if the children*s laeaning of less had 
changed* In^this stucly only one apple tree was used and thildren were directed 
**Hake it so that there are less apples on the tree"* Khea children vere 
presented with 4 (3) apples on the tree and 2 (3) apples lyin^ on the table^ 
seven children consistently added ntore apples to the tree* The one child who 
was successful with less in the first study was the most successful on this 
task. The other six children subtracted apples on at least one of the four 
trials, but in >ome cases then put them back on the tree*- Three of these 
children expressed doubt that they were performing correctly* * Although they 
were still largely incorrect they indicated perplexity at their responses 
which was notably absent in the firsr study* This would seem to indicate that 
they were b^ijining to differentiate between more and less * 
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Donaldson 3nd Kales (1970) report chat records were made of these 1^ 
children*£ sfdsntaneous speech for 11 months at the nursery school chat they 
a^fende2r~ In chat time only six utteraA^s contained the word loore and none 
contained the word less > Only two of the uses of more were of a '^comparative*' 
sense and these were both produced by the only child who consistently cocpre- 
bended less in the two studies* The other four utterances contained more used 
in an **addition" sense* 

\ 

Palermo (1973) replicated Donaldson and Balfour*s u9&8) study with two 

groups of 16 children with mean ages of 3;9 and 4;5 yearsA Besides using the 

\ 

apple tree tasks for discrete units » he also used glasses of water for testing 
more/less with a continuous substance* All but two of the children were sue- 
cessful on the more tasks* Ten children Vere successful on the less tasks* 
The^ other 22 children consistently behaved as if less meant the same as more, 
replicaping Donaldson and Balfour*s (1968) findings! 'Overall there were no 
differences on discrete and t;oiitinuoUS tasks* The older children were more , 
Successful than the younger children* especially in response to the less 
questions. Perfonnance of individual children varied little with the particular 
situation; Donaldson and Balfour (1968) report a great deal of inconsistency 
between tas^ks* A possible explanation for this difference is that Palerno 
(1973) used t^j^o trials for each situation, whereas Donaldson and Balfour (1968) 
varied the number of trials usually stopping when the child refused to continue 
the task» 

Palermo (1973) also conducted a second similar study with school-aged 
children (kindergarten ^ second grade). All children responded correctly to 
the nbre questions. On the less tasks children fell into three groups^ 

# 
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(a) those who did oot know what l ess meant, (b) those who knew what less neant, 
and (c) those who w^re in transition* These children were also administered 
an abbreviated semantic differential* They were asked to rate the words more 
and less on a five point scale for the dimensions; low/high, long/short, 
wide/narrow, big/small, thin/fat, and up/down* The mean scale values for the 
three groups according to their knowledge df less provide support for the 
children's failure to differentiate oore and less . The group who knew the 
meaning of less showed a definite expected differentiation between more and 
less on the semantic differential. But the semantic differential values for 
more and less fur the group wha did not kno** l e ss_ are very similar, and both 
resemble the expected profile ibr more . This result is in direct conflict 
with an earlier result obtained by HarasjTi, Boersma, and Kaguire (1971) when 
they administered this same semantic differential* They assigned 60 first-. 
Second*^, and third-graders to three groups based on their performance on six 
conservation tasks; nonconservers, intuitive conservers, and logical conservers* 
The^profiles of the mean scale values for Che logical conservers Were opposite 
each other and as expected; but the noncopservers did not distinguish more 
from less . The nonconservers' profiles for laore and less both resesbled the 
expected profile for l es s * This is directly contrary to what would be expected 
considering the results of Donaldson and Balfour (196S) and Palermo (1973) * 
Other data conflict with the theory that children's first meaning for 
* les^ is as a' synonym for more ^ Weiner (1974) investigated if there was a 
relationship between children-* s acquisition of the "occurrence" sense (addi- 
tion sense) and the "quantity" sense (cooparative sense) of more and related 
meanings of less , A major result was that children's performance in the 
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crens format ion 




it ions did 



not differ significantly from their perf6rnance 



on the static condition for both more and ]ess > For these children adiiing and 
subtracting objects to one of the sets being coopared did not lead to the better 
^erfonsance expected* The second major result was that children* s comprehension 
of aore developed earlier than their comprehension of less * This Is consistent 
vlth most previous studies reporte'd* There was an age difference on chlldren*s 
cocprehenslon of both more and less * Even though most subjects did not compre- 
bend legs* the majority did not behave as If they thought it meant more* Eleven 
of the 86 children did respond in this pattern* Welner attributes this to a 
:ioa-llnguistic preference for longer rows. She reports that these children 
tended to point to the longer row even before a question was asked. 

ffelner (1974) further tesced 24 of the children on their ability to nake 
static quantitative comparisons when the terms more and less were not used* 
Children were presented with two unequal rows of toys and told to chose one 
for themselves and one for the experimenter* It was assumed that they would 
ifant to keep the row with more and give auay the one with less* Children t^ere 
2ore succeSF:ful at this task than they were overall on the tasks using more 
and less questions* 

Thus it is possible that Ss could have succeeded merely by deciding 
vhlch row had the greater quantity ana giving E the other row without 
ever making the converse judgment* Indeed^ the development of the ^ 
linguistic ability to understand **quantlty*^ ntore and the relative 
difficulty of less could be considered a direct result of the cognl- 
tive» nonllngulstlc factors enabling the development of simple quantl* 
tatlve» relational judgn»ents (Welner, 1974, p* 2S6)* 
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The results of an earlier study by Griffiths^ Shantz, and Sigel'(1967) 



adds to the confusion surrounding children's difficulties with Less* They 
studied children's (aged 49 to 62 months) ability to produce and to comprehend - 
the terxas qpr^ . and less using tasks involving niober and weights These children 
did not experience the difficulty with less reported by other researchers, tfore 
was significantly easier for weight than' for number correct responses vs* 

72%)^ When looking at individual responses across tasks 80% of the children 
vere correct on both weight and number tasks » 

Palermo (1974) designed a study to investigate if the type of comparison 
made was a reason for the conflicting results of children using less as if it 
meant more reported by Donaldson and Balfour (1968) and Palermo (1973) but not 
by Griffith et al. (1967) and Ueiner (1974)* Palermo (1974) tested 32 3- and 
4-year-olds* knowledge of less using five different types of tasks similar to 
those used in these four studies^ apple trees^ water glasses^ weights^ linear 
arrays^ and M & M*s in cups* Four- year-olds performed better overall than did 
the 3-year-olds» but there were no significant differences between tasks* 
Similar to findings by other researchers, children fell Into two clear groups: 
those who knew less and those who did not know less * Only three children" were 
In transition* Palermo again claimed that children unhesitatingly responded 



have made this claim, the children were told to choose between only two situa- 
tions. So a child either made the correct choice or ^*^s forced to choose the 
more response* The task did not really permit any other pattern of response*' 



' to less as if it was a synonym for loore* But as in the previous studies that 
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This fact motivated WanneBacher and Ryan (1978) to design a study* to 
discover if 3*, 4*, and 3-year-olds simply do not understand less or are using 
it as a syrionyci for more * One comprehension task consisted of asking the child 
to select the one wirh more, less * not more * or not less than an indicated 
standard* The stimuli was a vertical array of three to six columns of beads 
on rods attached to a wooden base* All more and less distinctions were easy 
for each age group* No differences were found due to nuisber of response alter- 
natives; and to whether or not the rods were removed after they were chosen* 
The negative questions were more difficult, with only the not more questions 
differing significantly from chance for the 4- and S-year*-olds* This ^adcs to 
the evidence that the meaning of more is acquired before that of l ess * Less 
was easier for children in this study than in cany of the other research studies* 
and children did not respond to less as if it meant more* This difference in 
results may be related to the fact that this study differed from previous 
studies in that (a) children were given an explicit, standard* and (b) pore end 
less were always tested on the same trial* Donaldson and Balfour (1968) tested 
more and less on separate days* Palermo (1973) tested i ppre and less in separate 
trial blocks, and Palermo (1974) tested only leg s* Other studies that report 
young children having a good unders tending of Ijess also tested more and less 
on the same trial (Beilin, 1965; Griffiths et al* , 1967)* Another facilitator 
^^..iceems to be the linear arrangement of the array* 

Holla^id and Palermo (1975) leivi support to the fact that using mgre and 
less together se6ms to facilitate children's comprehension of less * Sixt;:-two 
^5-year-olds who did not know the meaning of less were assigned to a control or 
to an experimental group* Children were also pre-tested on a variety of 

17 



Relational and Dijaensional Tenas 

16 

conservation tasks. Ip the training session the children in the expcririental 
group were repeatedly asked to inake nore and less distinctions for the same 
pair of stimuli. All but three of these children succeeded tn learning the ^ 
meaning of less , whereas only two children in the control group improved their 
performance pn the less post-*test* 

The surprising outcooe of the training session was the speed and 
ease with which children learned the appropriate reference for 
*'less": most were responding correctly and unhesitatingly to "less" 
questions by the end ol the first part of training and were then 
able to answer questions and solve problems of more difficult tas^is 
without further training (p« 441). 

Even though children learned the meaning of less , they did not icprove 
performance on the conservation tasks » Based on this lack of improvecent on 
the consexn;ation tasks Holland and Palermo conclude that "the ability to 
dinstinguish *less' from 'more* is not linked in any sufficient or necessary 
way to conservatiin abilities'* (p, 443)* One problem with this conclusion is 
that tl^ post*test was adsiinistered between one and five days af-ter the training 

7 

session* It seemsothat a retention test administered at least one i!)onth later 
would be a better indicator that the change in meaning was internalized and 
permanent* Also many various types of tasks v:ould need to be administered 
in order to con^clude that children had an adult meaning of less . 

Children's responses to the various types of tasks administered by 
Wannemacher and Ryan (1978) revealed that children respond differentlv in 
contexts when the response alternatives are provided (re^ricted contexts) than 
in contexts when possible^ answers are not given (unrestricted contexts). In 
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the restricted^concexts all 3- and 4-year-olds selected a response with appaxcnc 
conviction, but in the unrestricted contexts they either responded correctly .or 
-^^5wer€^d "I don*t know*' or made no response* If only restricted tasks had been 
used in this study, the researchers would have concluded that the 4-year-olds 
comprehended the meaning of less as well as did the S-year-olds* But their 
responses on the unrestricted tasks made it clear that they were at sone inter- 
mediate level of competence between knowing the meaning of l ess in all contexts 
or in none* Wannemacher and Kyan state that the ultimate conclusion of their 
study is: » 

the way young' children interpret a word in a given situation reflects 

not only their linguistic knowledge, but also the operation of 
/ response biases, or nonlinguistic strategies elicited by particular 

task contexts and experimental procedures (p* 667)* 
This conclusion seems to apply to all of the studies disc ussed in this section 
and is extremely Important in applying the research results and conclusions to 
new and novel situations* 

Further evidence of this was reported by Donaldson and McGarrigle (1974)* 
In investigating children's meaning of more and all they point out that children 
shift the basis for their judgments when confronted with different tasks* When 
4'-year-olds were shown two rows of cars, one with four cars and one ylth five 
cars, 34 out of 40 children chose the larger set when asked which row h&d is o r e * | 
When two garage structures, one with space for six cars and one with space for ^ 
four cars, were positioned over the rows of five and four cars respectively, 
^13 children changed their response to more by choosing the set of four beca\ise 
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it was full* An example of the children's reasoning was expressed by one child 
who said; "There's more on that shelf (pointipfg to the smaller subset) because 
there's enough to go in there'* (p. 189). In none of the other studied reported 
was fullness investigated as a variable that niight influence childrer/s ability 
to use ipore correctly* *^ 

Xn conclusion^ young children learn the meaning of mo re prior to learning 
the meaning of less * Xn a forced choice situation it loight appear th^t children 
are using less as if it means mo re* This might reflect their meaning of less 
or the restricted nature of the task* Responding to less as if it lOcaTit more 
i£i not a general pattern for all children across all tasks* Many of the 
researchers have tried to explain why more is so much easier for children* 
There seems to be some evidence that children have a perceptual preference for 
the set with more * There also seem to be some expected task*related behaviors 
on the part of the child that may be stronger than the linguistic directions. 

Uhen a young child sees a tree with hooks and is shown some apples 'on the tree 

* 

and some apples off the tree» it could be that it is more reasonable for him in 
terms of past experiences to add apples to the tree than to take ther off » 
regardless of the directions* Eve Clark's (1973a) results in a serid5 .of 
studies of children's meanings of in, on^ and under support the hypcrhesis 
that children first rely on nonlinguistic strategies in their acquisition of 
these tenas. When given the directions "Put x in (on» under) the y/* children 
always place x in y if it was possible, regardless of the direction, otherwise 
they placed x on y if it had a supporting surface* This makes it appear that 
children first acquire the meaning ol.^ because by using this nonlinguistic 
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strategy they always perform correctly » In applying this observation 'to the 
researchon more and less . Eve Clark (1973a) interprets the results to mean 
that at first children have an incomplete meaning for both taore and less . They 
probably know that they both refer to amount; and they also have a nonlinguistic 
strategy of usually choosing the greater of two amounts* This would account 
for the children appearing to know the meaning of more and in seeming to treat 
less as a synonym for m o r e * Some of Donaldson and Kales* (1970) reports of 
individual children's responses to some tasks lend support to the hypothesis 
that some children are using pore and less to mean simply a^iount* Sone chil- 
drenVs replies to the question ''Does one tree have more apples on it than the 
other?" were: ''Both of them> that one does an' that one» both the trees» they 
two ones, and each tree" (p* 248)* 

Same/Different 

Meanings of Same/Different 

g; ^ e and different are adjectives that express relations. As a relation^ 
sane is characterized as being symmetrical, reflexive, and transitive* Different 
is symmetrical, irreflexive, and intransitive* Same and different as opposites 
do not resemble each other as relations as closely as do l a q X e and less which 
have the same relational properties* 

There are various meanings of sa me and different * Kebb» 01iveri» and 
0*Keeffe (1976) state; 

Saae ah4 different -*- do not refer to any particular physical dimen- 
sion but to^^ apparent^ Infinite number of possible similarity rela- 
tlons generated ^y^ the speaker according to the physical or linguistic 
context (p* 984)* 
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Thlsjnakesf it impossible to specify all variations of meanings of same and 
different . 

Same can mean both identity and similarity. In the sense of identity, 
same Implies the identity of the self-same object. (See Donaldson ^d Kales 
1970» for a discussion of philosophical questions inherent in this oeaningO 
In terms of similarity, two or more entities can be considered the same v'han: 
(a) they are alike in all observable attributes* i*e*. "look alike"; Cb) they 
are alike in at least one observable attribute but different with respect to 
at^least one other observable attribute; and (c) they are s^ike in some 
respect(s) not directly observable* Donaldson and Vales Cl970) further state: 
that the use of same does not always hold as a strong jsame relation 
in the language is pointed out by the facu that we have expressions 
like exactly the same , just as as , and the like Cp* 256)* 
The meaning of different emphasized in some of the studies reviewed 
(Campbell and Wales, 1970; Webb et al* , 1976; Wales, Garmsn & Griffiths, 1976) 
is that two or more entities are different whan they are not alike in at least 
one way (they have at least one different observable attribute) * In terms of 
this meaning of different and the "similarity" sense of szae > two objects can 
be simultaneously itive, sqme in at least one way and different in. at^ l*iast one 
other way* This meaning for different also implies that the terz different 
'is appropriate when two or more entities share no obsen'able attributes* In 
discussing children's choices on different tasks, some researchers seem to be , 

K 

of the opinion that^^his Maning of different is the "best" one* But df course 
^ there is no linguistic theory which holds that one meaning is better than 
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another. The use of same and different is totally dependent on the context of 
the situation and the distinctions that one is trying to make. One ptobles in 
interpreting whether children's choices are correct or incorrect is the arti- 
ficial nature of the research tasks and their lack of adequate content* 

Different can also mean a denial of identity, hence in this, sense any two 
objects can be considered to be different . Some researchers, though they 
acknowledge that this is a possible meaning of different, classify identical 
choices to the target as being incorrect* Yet Donaldson and Wales (1970) 
state: ^ 

In everyday speech, sentences such as Give roe a different one C£n— 
and donmonly do—mean Give me another one that is of the sane kind . 
In o^er uords, the emphasis here is on difference in identity com** 
bined vith soroe sort of similarity — and iu this case^he phrase 
a different one is very close in meaning to the mrase another one 
(p. 250). ' . \ 

Same and different are definitely considered to be opposites. In terms 
of Lyons* (1968) three categories of opposites thej^ best fit the category 
comp lenient aries (See page 5 in this paper). In order to show this, it laust be 
kept in mind that these relations are always to be judged in respect to one or 
more specified attributes, then the following appears to be true: the denial oi 
A is the sane as B implies that A is different from B ; and A is different frors B 
implies the denial of A is the sane as B > 

Same and different are not polar adjectives as are mo r e/less , bi^/ little , 
long/short , and the other adjectives to be discussed in this paper. 
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Uheij tvo .objects are the same In tepDs of one or isore attributes* then^- 
the other adjectives do not come Into a description of the comparison* But 
if the objects are different then the direction of the difference can be 
expressed with terms such as more/less f big/little , long/ short , etc* 
R esearch on Children's Meanings of Same/Different 

The results of a much quoted study on children*$ comprehension of same ^ 
and different by Donaldson and Wales (1970) have been interpreted by some 
psychclin£uists as indicating that young children respond to different as 
though it meant same (e.g*» E. Clark» 1973b» 1977a; Wannenacher and Rya;i> 1978)/ 
In actuality the results of this study can be interpreted in two vays; (a) 
children comprehended different in the sense of a denial of identity* or (b) 
same and different were treated as if they vere synonyms (Donaldson and Uales» 
1970) » It seems that because the second alternative is slj&ilar to the Inter- 
pretation of research on children's acquisition of more /less and of some dimen- 
sional adjective pairs this has been-the one adhered to by some psycholinguists* 
But interpreting children's responses in different comprehension tasks by ^ 
claiJning that children are acting as if different meant same is an oversimpli- 
fication of a very complex linguistic situation. In Donaldson and Wales' (1970) 
study 3^-year-olds had no problems selecting an item from an array of 11 objects 
that "was the same in some way". When the children were instructed to "Give 
oe one that is different in some way/' most selected an itezL that was identical 
to the standard when such an object was present in the array or they selected 
an item that w^s similar to the standard in some way when no identical object 
was present* Because children avoided selecting objects that were different 
with respect to all observable attributes* the researchers state that the^ 
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children cade no distinction between the directions 



"sane in some way'* and 



"different in some uay'\ 



This is a very superficial viev of the matter* As 



seen in the previous section of this paper, different has many diverse meanings* 
Oi;e meaning of different allocs that *'any two objects whatever are 'different 
in ^some way'" (p» 243) * Donaldson and Wales (1970) actually acknowledge this 
in a footnote* Furthertoore they even admit that as a consequence, all responses 
to the different tasks are correct choices* But they do not seem to want to 
accept the possibility chat the children's mesning for different Is in 
the sense of a denial of Identity* Turtheimore, their scheme for classifying 
responses has a category for choices that are different in at least one ^'ay* 



le^st one observable different attribute'* are correct adult meanings of 
different, they want the children to select^bjects that are different from 
the standard in all observable attributes* 

Children's spontaneous use of the term different shows that children do 
use it in t^e sense of a denial of identity* The children's spontaneous ;'se 
of the terms same and different were recorded for en eleven month period* 
E^ghte^ utterances including same were recorded, two of these also included 
different * Different was only recorded five tim^s* In three of the utterances. 



different was used in the sense of a distinct one^ the same kind: I've been 
to a different onet not the sage as that * (Child is discussing a picture ^of a 
beach), a different seaside , and I'p going to mend the car^ because it*s a 
different car (Donaldson and Wales, 1970) » A fourth utterance is ambiguous 
ibut it's possible that it could also have this meaning of denial of identity: 



Xt seems from the discussion that even though "denial of identity" and '*at 



ERJC 




RelacloMl andfDiaensional Terns 

• ' • n ■■'■ Cr'- ■ 

Thev*re all the sage but they're differtnt, <;the child speaking about sere 



bi^oks) « This spontaneous use ot different _seeifts to hk strong 'evidence that 
diildren do differentiate same from different ^ - * ' 

Donaldson and Wales (1970) bring oulf a very important' point when disc^ssihs 
the greater frequency of the use of the term sape * Perhaps when children notice 
a diffeVence between two entities they use terms that describe the' specific 
difference; e«g«» big, l o ng, more ," and >old ^ In the discussion of the meanings 
of more / less the point was made\that in order for children to coi;;rfttly use and 
comprehend these terms they must first make an observation that the amounts or 
quantities are different* 

In discussing Donaldson and Waled* (1970) results^ B* Clark (1970) suggests 
that changes in the testing procedure would help clarify some of the results* 
The standard object used in the tasks could be replaced in the arx^ay prior tq 
the child making a choice* Then it would be possible for the child to select ^ 
the^standard itself if his meaning for same was in the sense of **ldentity"* In 
the dj^fferent tasks the child could then seleict an object that looked identical 
to the standard but was not the standard itself* 

Uebb et al* (1976) used Donaldson and Vales procedures in a ,^ies of studies* 
In the first study 2- and 3*year-olds* comprehension of same, like > not like * and 
different were tested* Children responded in the same way td the terns sane ^lA 
like and to the terms not like and different* The objects used were identical 
to the standard or completely different from the stjindard* TWenty*three chil- 
dren were successful on most tasks; 21 children responded by choosing objects 
that looked identical to the standard in response to all terms* Four children 
who made no response to different indicated upon questioning that a correct 
response to different when sh^wn a blue comb would be a pink comb or something 
Similar* ^ 



Relational and Dimensional Terss - 

. ■ , ' , * 25 

Webb et al.'s' (1976) second study conducted with 3-*year-olds* tested orly 

their coopr^ension of different . Twenty of-the 29 children alv^s selected x^e 

aost similar object in the arr^y; the other nine were correct but Pnly two chil- 

dreu consistently chose. a totally different object. Based on their results^- Webb 

et al. (1976) suggest that childretf go through the following sequence of stages 

id. their devfelopmeht of their meaning of different: 

'(1) /'different" is* synonymous u;ith "same^^; {2) "different^^ me^ns another 

member of a similar clas^ (den ial-of -identity explanation); (3) >diff£rent^ ^ 

means different with sone basis of siailarity; and (A) ''different" means 

different with reference to both sijsilarity and identity relations (p. 987). 

Webb et al. (1976) carried out another study to fSee if they could find evi^ 

denc^ to support' their model. ^ Twenty-four 3-year-olds were tested three tiaes 

at approximately two month 'in^tervals using si^iilar procedures- Xbey claim that 

the children's choices #nd their reasons for their choi<jes- support their fout- 

stage mode. In session 2 they Incorporated »in the tasks Clark's .(1970) surges- 

* * ■ * 

tion of returning the standard to the array. Only two children chose the standard 
itself^when it wa&y returned to the array; whereas five children chose the jsaxioally 
sijsilar object but nx?t the standard itself. This indicates some support for the* *^ 
denial-of'identity meaning. * * ^ 

Wales et al* (1976) believe tha& y'bvag children can differentiate between^ 
the terms same and different . They state that this was no?shown in previous 
studies because of the type of tasks enployed snd" because the children's > 
responses were analyzed in adult terms rather than their own. Tasks^ ainilar * 
^o those used by Donaldson and Wales (1970) were administered to 3- and 4-*ye^- 
olds^ to test their comprehension of sante, not sane, and different. On^ change 
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made In the procedure w^s that children were asked to continue selecting objects 
that were the same or different until they no longer responded or the set was 
exhausted* When color* and shape overlapped* chlldr^ were much .more successful 
with selecting the, objects that were not the sane than In selecting objects that 
wer^ different . The children had no trouble In making correct responses to 

Ha all studies conducted by Wales et al, (1976) the results were similar 
to those of Donaldson and Wales (1970). But when each child's seqtaences of 
responses for same and different or for same atid not same were compared only 

one child used the Identical se<]uence for both* l^ales et al. (1976) claim that 

\ 

this indicates that the children were responding differently to same and 
different or not same > 

One consistent result of the previous studies was that the children had 
few problems understanding the term same . In other studies where different 
types of tasks were employed » children the same age or older were not as suc- 
cessful in responding to same . Bellin (1965) reports that only 47. 6Z of the 
kindergarten children tested could respond correctly to the question **Do you 
have more» less» or the same chips as I?** when shown cwo sets of six chips. 

Griffiths et al. (1967) found that m gre and less were comprehended and 
used significantly more often by 4-year-olds than uas same for length and 
weight comparisons. They were also more often correct In their use of the term 
same for length than for weight. There were no differences In children's 
frequency of production and comprehension of mo re/less and same for number 
tasks. Same vas consistently used correctly across Che three content areas of 
number, length, and weight by 40% of the children. Griffiths et al. <1967) 
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point out that the order of difficulty for comprehending and using saro^ -across 
the three content areas studied* length* number* and \:el^t parallels Che usual 
order of attalniDent of conservation concepts* 

Harasym et al, (1971) report the results of first-* seccmd-* and third* 
graders* Judgments of same and different on a senantlc differential by using 
Scale D scores > D scores reflect the comparison of individual children's 
rating of the two terms. D scores can range In value from 1* indicating Identical 
choices for both terms* to 16* indicating opposite polar choices* Profiles of 
mean scores were presented to show the results of using the semantic differen* 
tlal for the terms more/less * A similar presentation for same/different would 
have been more informative* Children categorized £S logical conservers had 
small D scores for sa me /different (1*5) and large D scores. for more/less (7*3) 
on the concrete scales described elsewhere in this paper* Children classified 
as nonconservers had similar D scores for both P^irs of words* it Is question- 
able if this procedure of using a semantic differential with these particular 
scales is appropriate for Investigating the meaning of j^ame and different * I 
would find It very difficult to rate different on such scales* Consider the 
scale long/short * On a five point scale* I would select 3 as being my response 
for same but I have no idea what to select for different . I would like to choose 
1 and S* but I*m limited to one choice. What 2re children expected to do? Is 
it expected that children would mark these as opposltes* selecting to associate 
Same with long or short and different with the e::d of the scale not chosen for 
same? But as was previously pointed out In the discussion of opposltes s^}e/ 
^ different are complementarles rather than antonj-cis* Whereas more /less * long / 
short * and the adjectives representing the other five scales are all antonyms. 
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Because of the oanner in which Che data Is presented and Che relationship of Che 
rating scales Co che cenas satne / dif ferenc , it Is dlfflculc Co Interprec chls 
scudy* It does not seem Co add much co our knowledge of children's meanings 
of same/dlf ferenc . 

In conclusion^ young children seaD Co have a becter underscandlng of che 
term same Chan of che cerm dlfferenc when comparing like and unlike objeccs* 
But chere are problems wlch che designs of che studies thac produced chese 
resulcs* The selecclon- of an object In a same or different comprehension task 
mlghc noc give us much Informaclon concerning a child's meaning of chese cerms 
because of the many various ways In which chese terms may be used* The researcher 
mlghc have one incerpretaclon In mind while a child incerprecs It anocher way. 
The lack of adequace contexc and che child's Inablllcy co verbalize che basis 
for his choice mlghc lead Co false conclusions abouc che child's meaning of che 
term being cesced* An imporcanc consideration In designing further scudles to 
probe chlldren*s meaning of same/ different would be Co creace a more adequace 



correccly Idenclfylng sees wlch che same numbers* Bellln (1965) scaces that 
less Chan half of che children cesced were successful, whereas Griffiths ec al* 
(1967) reporc a 72% success rate with younger children* They also claim thac 
more/less and same are of equal difficulty In nujnber casks » buc Palermo (19 75) 
claims same Is known by fewer children than 1$ more buc Is easier Chan less * 
These conf llcclng' resulcs need Co be resolved wlch addlclonal research In this 



context where che criteria for correct choices were made more expllclc* 




There are concradlctory resulcs as to and S-year-olds* success In 



area* 
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Soise of the research on the tenas sarae . and different is beset with serious 
design and interpretation problems* Because of the range of meanings inherent 
in these terms, it is important in future research that a fuller sampling of this 
range on diverse tasks be carried out« Many different types of production and 
comprehension tasks need to be designed that provide a clear context for inter^, 
pret'ing the results* Of course, the most relevant cype of data to collect would 
be children*s spontaneous use of the terms over, a long period of time* 

Dimensional Adjectives 
Meanings of the Dimensional Adjectives 

The dimensional adjectives, also called spatial adjectives, to be discussed 
in this paper are; bi g/ lit tie Cor sBjall), lo n g/ shor t , tall / short , hl g h/ loU t 
wide /narrow , deep/ shallow , and thick/ thin ^ The dimensional adjectives comprise 
a semantic field* Terms that are mexobers of the same semantic field share some 
of the same semantic features, i«e«, terms in a semantic field are related to 
each other in meaning. The semantic -feature [Spatial Extent! is shared by all 
terms in this semantic field* Other semantic features shared by subsets of 
this field are* Polar] « The dimensional adjectives come in anton\^ pairs that 
differ in polarity* The first term listed in each pair has the semantic feature 

?olar] and the second term listed in each pair has the semantic feature 
[- Polar)* V 

Each pair of dimensional terms is associated with one of the following 
dimensional scales: size, length, tallness, height, width, depth, and thickness* 
Except for the pair bifi/little , the first member of each P^ii^ is used as the 

i 

basis for each scale name* Each scale is measured from some primary reference 
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or zero point » The first element in each pair labels the positive direction 
away from the priinary reference point and can also be used in a neutral sense 
in discussing the dimension » For example* In **Hotf long is that board?" » lort^, 
is used in a neutral sense indicating the scale of length. When used in a' 
contrastive sense* the positive term indicates that the object being discussed 
is greater In extent than^a standard for that particular class of objects. 
This standard that is particular for each class determines a secondary point of 
reference on each scale* In the sentence **That Is a long board. '\ long indicates 
that the length of the boai^d is greater in extent than some standard board* d*e*> 
the board extends beyond the secondary standard point* The negative term is 
used only when measuring from the standard point back to the zero point; hence 
the negative term cannot neutralize to extend to the whole scale* In **That is 
a short board***, short indicates that the length of the board Is less than the 
standard board* The use of the positive term In measure phrases further demoD- 
strates the neutral use o^ the positive term* "two hours long'*» can be used 
but not "two hours short". Because the positive term can ,tiJDes be neutral- 
ized to denote the whole scale» it is considered to be 'Unmarked" and the nega-* 
tive term is considered to be "marked" (<;f* Greenberg. 1966; Biersvich. 1967; 
H* Clark » 1970» 1973). 

The terms big and i kttle (small ) differ from the other antonym pairs in 
that they are more general in meaning* i*e^» fever restrictions are placed on 
their use: they can be used to refer to one-» two-*» and three-^dimensional 
objects* Hence they can be used In many circumstances that overlap the usage 
I of the other adjectives in the semantic field* In some sense big/little are 
superordinate to the other adjectives in this field* **The dimension of com- 
parison underlying bij^ and little Is spatial extent alone; all pther spatial 
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relatives require further features for their specification » such as [verticarll" 

(Carey» 1978» p. 277). Therefore* all of the other terms are more specialized 

in meaning; and have mre semantic features and restrictions for their use» they 

are seiDantically more complex. Bierswich (1967) has identified other semantic 

features that further differentiate between terms in the field of dimensional 

adjectives. Even though all dimensional adjectives share the semantic feature 

[Spatial Extent]* bij g /Uttle apply to In-Space] whereas the other adjectives In 

this field , refer to only one particular dimension [l-^Space] . This one dimension 

can bfe further specified in teirms. of [± Vertical! * Also when describing two- ' 

and three-dimensional objects some dimensions are not us^d to name the most 

extended dimensjjon of the object; these have the added semantic feature of 

Secondary] . /in terms of this analysis some examples are: long/short have 

the semantic features ll-Space], I- Vertical] and vide/narrov have the semantic 

features tl-Space]/ I- Vertical), and 1+ Secondary] (E. Clark. 1972). 

All the dimensional adjectives can be used in a relative sense. The 

unmarked dimensional adjectives can also be used in a nominal sense (neutral 

sense) « All of these adjectives have a comparative form and a superlative form» 

marked by the morphemes -er and -est» respect»ely. 
» 

Some of the research to be reported in the next section investigates 
children's comprehension and production of some or all of the dimensional adjec* 
tives discussed. Other studies also focus on the comparative and superlative 
forms of these adjectives. 
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Research on Children's Meanings of Dimensional Adjectives 

Many Investigators have chosen to study children's acquisition of diiaen- 
slonal adjectives because they form a. semantic field — '*ln the linguistic system 
of adxilts these adjectives form a closely-related and highly structured set" 
(Wales and Campbell, 1970, p. 374). They are Interested In answering questions 
Such as; 'Vhlch terms are acquired first?" and *'Uliat are the linguistic charac- 
teristics of the terms, e.g., semantic complexity and polarity, that cause some 
terms tp be acquired before others?" 

Early studies on children's acquisition of dimensional adjectives were 
undertaken to discover the relationship of children's language and their cogni- 
tive level as determined by Plagetlan tasks* Slnclair-de-Zwart (1969) reports 
that there vas no difference In comprehension of the comparative form of dimen- 
slonal adjectives by conservers and non cons er vers. But there was a difference 
between the two groups on production tasks. On one production task children 
were shown two pencils, a short, thlok one, and a long, thin one» and asked to 
tell the difference between th^e two pencils. All of the conservers used 
specific terms to describe the two varying dimensions; 80% also used two sen- 
tences, coordinating the two dimensions, e*g., this pencil Is lons(er) but 
thln(ner) , the other Is short but thick . Seventy-five percent of the noncon- 
servers usedone undifferentiated term for the two dimensions; and 90% used only 
one term, or used four separate sentences, to describe the differences, e.g.»* 
this pencil Is loh^^ the other !<; short , this pencil Is thln^ the other Is fat > 

In a second experiment reported by Sincli*. r-dc-Zwart (1969), nonconservers 
were caught the terms and the coordinated description of a difference In two 
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dicensions used hy conserver£« She states that it was easy to teach the tenns 
but difficult to teach i;he coordinated structure^ Only lOX of the children^ 
acquired conservation following the language training; but while doing the con- 
servation task more than half of the continuing nonconservers used their nevly 
acquired terns in describing the salient dimensions, e*g*, higher level , 
narrower glass (cf* Sinclair*de-Z,wart, 1967, for a complete description of the 
studies) « 

In a slcilar study of the relationship of language production and conser- 
vation by Famham^Diggory and Sermon (1968), conservers spontaneously verbal* 
Ized both dtneos ions more frequen4:ly than did nonconservers* A problezi in 
Interpreting the results of both of these studied Is that age was not controlled 
fbr* In both studies the conserver group was older than the nonconser\'ers» 
The relationship of the ability to conserve and language development would be 
clearer if the two groups had been the same age« It is generally accepted that 
older children have a larger vocabulary and use more advanced syntactic strac- 
tures than do younger children, so this is an important limitation to both 
studies* 

Ehri (19^76) studied both adjective development of 4- to 8-year-olds azd the 
relationship of their linguistic abilities and their success on Fia^etian 
seriation tasks* Several measures of children's cotnprehen!^ion and production 
of some dimensional and other adjectives were obtained, as well as a neasure 
of their ability to seriate* The results that pertain to the relationship of 
^language and seriation will be presented at this time as it relates to this 
question of age and cognitive level. The results that pertain solely to 
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adjective development will be presented later in the paper as a nmober of 
studies that preceded it need to be discussed in order to better integrate 
Ehri^s results with that body of literature on children's acquisition of 
dimensional adjectives* 

Ehri (1976) identified three groups of .children based on their performance' 
on the serlation tasks: younger non-seriators (n ■ 9, age 4-^5), younger seri- 
ators (n « 5, age 4-*5), and .older seriators (n - 21, age 6-8)* Significant^ 

'differences on various comprehension and production tasks were found between 
younger non-seriators and younger seriators, and between younger seriators and 
older seriators* It is important to view both sets of differences in order to 
sort out which differences are a result of age and which are a result of 

' advanced cognitive level* 

Significant differences between younger non-seriators and younger, serfators 

are; 

1* Seriators produced more specific adjectives when shown 15 pairs of 
objects that were identical except for the target dimension* Adjectives tested 
were: large , fa t/skinnv , long/ short , tall/short , more /less , many /fey , heavy / 
light, and hard/sof t * 

2* Seriators comprehended more coordinated fonos, e*g*, "Are there any 
buildings that are fat and sliort?" 

3* Seriators comprehended more coniR^arative-equatlve forms; e*g. , '^bigger 
than", "not bigger than", "as big as", and "not as big as"* Only the terms bi g 
.and little werp tested. 

4 
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Differences on measures of production similar to those used by Sificlair- 
de^Zwart (1967, 1969) and Famham-Diggory and Berraon (1968) were not signi- 
ficant. Perhaps this is a result of the fact that the children in Ehri^s 
study are younger than the children in the other two studies;^ and Ehri^s two 
groups are approxiiaately the saioe age* 

The significant differences between the yowger seriators and the older 
seriators are; 

1* The older seriators were superior in \ocabulary production on an 
Opposite Elicitation Task* Children were presented with 32 antonyms and asked 
to give their opposites* 

2, The older seriators produced more specific adjectives on the Object 
Description Task* 

3* The older seriators comprehended more coordinated forms* 

4* In describing seriated objects, the older seriators produced more 
comparative forms and fever polar terms* 

These results lend support to the conclusioi(^ that increase in adjective pro- 
duction is probably related as much to age as to cognitive level* 

Beginning in 1970 many studies focusing on children's meanings of dimen- 
sional adjectives were undertaken that did not also include Fiagetlan tasks* 
Wales and Campbell (1S70) tested children's comprehension of the comparative 
and superlative forms of the adjectives bi^ / wee , * (vee is used in Scotland 
instead of little *) long/short , tJi i ck/ thln , hi gn/lou; , tall/short , and fat/ thin , 
and tried to'elicit production by asking the children questions about a set of 

\ 

pictures that were placed in the context of a story* Two experimental groups 
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were given training over two school terms^ one experimental group (£l)-was 
encouraged to justify their responses while the other group (£2) was not* The 
two experimental groups and a control group were then retested using the same 
tests. One problem with the report Is that the training Is not adequately 
described. All that Is Included In the article Is: '*The training was based 
on perceptual natchlng tasks for the first term and cn perceptual transformation 
^sks for the second term" (p* 377). It would be difficult to r^llcate the 
study based on this Information. Donaldson and Wales (1970) report some of the 
result^ of the pre-test. Children responded correctly significantly more often 
to the positive adjectives than to the negative ones. This occurred more often 
foi superlatives than for comparatives. When children were asked to choose a 
setond object In response to a comparative they vere seldon able to do this 
even though another choice was always possible. In order to discover If 
children were using comparative and superlative forms as synonymous^ single 
correct first responses to comparatives were analyzed. Only 43!£ were choices 
of the extreme ltem« so children were differentiating between comparatives and 
superlatives. There were no significant group differences q1 the pre- and 
post^tests on comprehension of superlatives; but some slight improvement was 
shown on the poAt-test by all three groups. There were fdlghtly more correct 
responses to the first comparative Instruction on the post-test than on the 
pre-test. The Important change was that there w^s an Increase, from 54 to 151 
correct responses to the second comparative Instruction from the pre-test to 
the post-test « An Increase occurred in all groups but was greater fox the £1 
groups although not significantly so. Wales and Campbell (1970) suggest an 
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€Xpla^actoa of children^ ceniieocy not to select the «xtr«ce cholc< in r<$ponse 
Co a comrarAClve* They hypothesize chat when chll(lr<n first differentiate 
benr^en th< cooparative £zd superlative fonas they ar< unacare of the overlap' 
1b their usage* 

One result of the production test was that more adjectives were used on 
the post-test than on the pre-test by all three groups; vith big and wee/ being 
the most frequently used on both tests* There was en incre^e In the use^ of 
Specific dihensional adjectives by all three groups but only a few of these 
Were negative adjectives* The Importance of this study is the description of 
chlldren*s cooprehension sn<! production of diiDensloDal adjectives rather than 
the effect of the trainlz^ on the two experiiaental groups* 

£* Clark (1972) tested 4- and 5-year-olds* ability to produce Its opposite 
whea glve^ ^ dimensicaal adjective* There was a significant difference for 
three age groups favoring the older children. Half or loore of the older chll* 
£ren knev all of the teres; very few cf the youngest children could respond to 
the more complex teres — especially difficult were thlck/thln , vide/ n arrov , and 

geep/shallcw * There was a very high linear correlation between the positive and 

* 

the negative terms In each antonym pair* £* Clark concludes that this* together 
with the lack of significant difference between the two terras in a pair, shows 
that the pairs are laam€d together* Another very laiportant finding was thaC 
Xhe most cozimon subscltuclon cade was a semantically sinrpler terb for a^mo're 

conplex cne but not rlce-rersa. Big was substituted for tall , long , high, old , 

* 

thick s deep and wide ; anc s:tall or lit£ie was substituted for low, narrow , thin, 
anc youn^ * The order of ac<;ulsition based on correct responses Is: (a)., big / 
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soall : (b) tall/short , lon g/ short ; (c) high /low ; (d) t hick/thin; and C-e) wide / 
narrow , deep/ s hallow . Thla ordering corresponds directly to the relative 
semantic cc:nplexity of the terms. 

Klatzky» Clark and Macken (1973) designed a training study using three 
letter nonsense words (CVC*s) to replace the adjective pairs; big/srall , 
high/ low, lonfi/short t and thick/thin . Their purpose was* to test whether the 
positiv^ adjectives in anionym pairs were learned first by children b^fcause of 
a conceptual basis or because they are more frequently used by adults. The 
maj^r result was that children nere more successful in responding correctly to 
the positive CVC*s than to the negative ones* Since the children were given 
the same opportunity to learn both terms of a pair, the conclusion ^*£S that the 
pattern of acquisition was due to a conceptual/basis. (See Klatzky et al. > 1973^ 
for their description of the differences in complexity in positive and negative 

comparison situations that underly this asymmetrical usage.) 

* 

£ilers» 011er» and Ellington (1974) investigated the compreliension of big / 
little , long/ short , and wide/narrow by children younger than were previously 
studied-»2- and 3*year-'olds. The order of predicted difficulty was supported 
by the data and was the same as that reported by £. Clark (1972). The other 
major rosult was directly contrary to all previous results obtained in investi* 
gating dimensional pairs. Significantly more errors were made on positive 
terms (big * lor^g * and wide), than were made on negative terms , (^ittle , short , 
and narrow) ^. 

In order to discover if t^e children*s responses were due to their natural 
preference for the smaller item» Eilers et al. (1974) conducted a second study. 
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The results of the test for size preference were significant with children 
more often choosing the objects that corresponded to the negative adjective, 
i»e», the stnaller objects* Therefore, many of the children's choices on the 
first studjr ndght be attributed to nonsemantic preference* When size prefer- 
ence was controlled for, there cas no significant difference in performance 
' between positive and negative terms in each antonym pair. 

Brewer and Stone (1973) tested children's comprehension of the 12 specific 
dimensional acjectives by using a task containing objects representing two 
independent diniensions* This design was chosen to make possible a discrimina- 
tion between children's knowledge of the dimensions being tested and his knowl- 
edge of polarity* The most comnon error made was to choose the e^cemplar for 
"the different dijiension, same pold*, rather than for"thesaize dimension, oppo- 
site pode^'; this difference was significant* In studies where all choices vary 
only on the dimension being tested this discovery could not be m^'de* Based on 
this result, Brewer and Stone (1973) -conclude that polarity features are learned 
priof to the features that underiy the dimension* E* Clark's (1972) results 

also support this conclusion* Another result reported by Brewer and Stone 

/ 

(1975) was chat the positive adjectives had significantly i^ore correct 
responses than did the negative adjectives* Therefore, t/e positive polar 

feature is lesmed prior to the negative polar feature* 'When adjective pairs 

i 

are ordered based on number of correct responses, the order is the same as 
that reported by CLark (1972) and Eilers et al* (^974)* 

When 3artlett (1976) investigated 3- to S-year-olds' comprehension of the 
terms big/little , long/short , tall/short , and wide/narrow , she also found that 
they were acquired in this same order* There was, no significant difference in 
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children's comprehension of ^e posi^V^^d negative terms when single dimen- 
sion stimuli were used; but positive tero^ were significantly easier when 
double dimension stimuli were With both sets of sttciull there was a . 

significant age difference favoring older children* Bartlect (1976) next - — 
tested children aged 2-3 years on their comprehension of blg/Httle in order 
to acquire some insight Into chlldreD*s Initial acquisition of polar features* 
There was no significant difference In the niuBber of correct responses to the ■ 
two terms* But when examining the data It was found that all of the children 
who attained perfect scores on big did the same. on little * Four children who 
attained a perfect score on little did not attain a perfect score on big * This 
trend In the data Is reminiscent of EUers et al**s (1974) rcsu^Its with children 
of the same age* 

One continuing question In the study of language acquisition Is the rela^ 

tlonshlp between comprehension and production of terms* Ehrl (1976) reports 

that 4^ ^ 8-year-olds do not generally use coordinated forms of two adjectives 

until they can comprehend such structures, e*g*. He has more marbles but they 

are smaller * The reverse Is true for comparative forms of adjectives* Children 

produced comparatives even though on the comprehension tasks they did not under- 

* * 
stand their meaning* Another observation made by Ehrl (1976) concerning 

coordinated forms of two adjectives was that children up to 8 years old might 

mention the two dl!!)enslons by which two objects differ; but It wasn't until 

children were 8 years old that they Integrated both variations Into one 

linguistic form* 

\ 
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Ehrl (1976) clalss tiiar some of the children were using the term Vlgger 
as If ic meant Mjg. This was further demonstrated when children were asked to 
state the differences In sets of five serlatlon objects* Some children 
correctly used pointing with correct comparative statements* Some children 
responded by combining adjectives In their standard or comparative forms with 
modifiers, e*g*, a middle object was called kind of blgjter , and between bigger ; 
a different child called the biggest object bigger and then the next one In 
site a little bigger * 

The results of the research reviewed on children's knowledge of dimensional 
adjectives are fairly consistent* Children appear to know that these words are 
in srae way related* They are consistent In the order in which they acquire 
meaning for the seven anton>-m pairs* When the>' become aware of a new pair in 
this semantic field they seem to associate the positive term with big and the 
negative term with little or small * Hence» polarity seems to be acquired before 
the various dimensions are sorted out* The task of associating the correct 
antonym pair with the correct dimension seems to take many years* In any given 
antonym palr^ the positive term is usually better known than the negative term. 
This Is also true for cocparatlve and superlative forms of these adjectives. 

Some children have a sire preference that Influences their choices In 
comprehension tasks* It has generally been thought that this preference Is 
always for the larger object, but EUers et al. (1974) report that 2- to 3- 
year-olds prefer the smaller objects* Identifying nonllnguistlc preferences 

of chlldr^ is very important In Interpreting the results of language compre- 

\ 

pension research* 
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Discussion 

Only one ssall aspect of children's language development has been exaolned 
In this papers-child renVs meanings for a very few but Important terms. Admit- 
tedly» there are many limitations research reported. This Is due to 

the difficulties of trying to Infer word meaning frc«n children's responses to 
directions and quest Ions » as well as to the problems of trying to get children 
to produce specific terms In contrived situations, "let from this research*- 
several general and specific trends are worth noting. 

Children's first meanings for the terms reviewed were shown to be different 
from those of adults. They are different In several ways. One possibility Is 
that they are Incomplete; another Is that children sometlices incorporate addi- 
tional features as part of their meaning that are not part of adult meanings. 
One example of this Is children's use of fullness as a feature of more reported 
by Donaldson and McGarrlgle (1974), 

Because these terms apply to many different contexts from simple to 
complex* there are times when children* who have an Incomplete meaning for a 
term* appear to comprehend the term and to use it correctly. So if knowledge 
of these terms is important in understanding the quest'lions being asked in 
Plagetlan taeks or in investigations of mathematical concept development* then 
It is not enough to test children's knowledge of these terms on Just any compre- 
hension task. One must ascertain children's meanlVigs of terms in situations 
requiring the same linguistic complexity as the cognitive task. This applies 
to diagnosis of children's knowledge of isathenatical concepts as well as t6 
\i;e8earch. In some respects it is not as crucial in a good teaching situation. 
For during instruction* the chlldren~those avid language learners~are able 
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to ust the whole context from which to abstract the meaning of the crucial 
teros being used* Especially if the learning situation is a rich context with 
lots of^ talking and gesturing by teacher and students* and many nianipulative 
materials to help clarify the points being made* 

This lack of full meaning for words exists for many other terrrs besides 
those discussed in this paper. As this research shows» with age aod experience* 
children do learn the full meaning of words for which they previously had 
partial meaning* An important point is that children are constantly being 
exposed to new words* So at any given time there exist words in their ' lexicons 
for which they have only partial meanings. This is true for adults as well as 
children* 

As researchers* diagnosticians* and teachers* we need to become laore 
Sensitive to this phenomenon of developing and expanding word meaning* The 
best clue to children's meaning of terms comes from their spontaneous use of 
them* So we need to listen more to children In natural language contexts* 
This can even occur in a mathematics classroom* 

The terras more / less and same / different are crucial in discussing maay 
mathematical relations* These four terms and the dijiiensional adjectives are 
also necessary in discussing classification and seriation activities and begin* 
ning measurei3ent concepts* therefore* teachers of young children should be 
aware of the many diverse situations in which these terms raay be used* Then 
they can plan activities that not only focus on correct answers* but that also 
require children to describe and Justify their responses* 

\ Holland and Palermo (1975) were surprised at how fast children learned to 
differentiate between l es s and more * when they were taught together* Perhaps 
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« similar strategy wculc help children to learn the negative dimensional adjec^ 
tives* This procedure of using both terms in an antonym pair, in describing 
the same situation so that their differences are emphasized, seeas worth 
exploring « 

During this centurr natheiaatics educators have becooe aware of the impor- 
tance of children's cognitive structures in their learning of mathenatics. 
l-Iatheuatics curricula have been designed based on learning theory and child 
development « With the current surge of research in the area of child language 
acquisition, it Is tine to begin to investigate how children's linguistic 
competence affects their learning of mathematics. This review of children's 
meaaings of so3e terns that are part of the "language of mathematics'* will 
hopefully heX? iiathezatics educators becoae more aware of one aspect of 
children^ s linguistic development « 
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Footnotes 

^The matching of positive witt the unmarked unit' and negative ^-ith the 
. narked unit varies from other uses of Jthet^e terms* *'It is frequently the case 
that of two units in contrast* * *one will be positive, or |iarkfed , the other 
being neutral, or unmarked^ (Lyons. 1968, 79)* For example, in the case of 
the singular and plural forms of some notms, the plural form is positively 
narked with a final s^> and the singular form ic aeutral and' unmarkeif. 

* Also see Greenberg (1966) for a discussion of th^ marked and uzsarked 

categories as they relate to phonology, syntax, and semantics* 

2 - ^ 

Campbell et al* (1976) tested children from three different language 

and cultural giffups; English speaking children from Edinburgh, Scotland; 

Tamil speaking children from Chidambaram. Tamilnadu, India; and Lun Bavang 

Speaking children from Long Sebangang. Sarawak, Borneo^ Only the results ox 

the English speaking group will be discussed in this paper* 



